Neisseria intracellularis grows in usual media only scantily. In fact, its inability to grow in plain broth or agar is one of its diagnostic features.
N. GROSSOWICZ under strictly controlled conditions, and only when large inocula were used (0.1 ml of a slightly turbid suspension of meningococci). When saller inocula were tried, inconsistent results were obtained, and often no growth at all occurred. We concluded, therefore, that the Frantz medium is not optimal for the growth of our strains.
Previous results obtained by us on a more complicated synthetic medium had shown that two factors play an important role in the propagation of meningococci: (1) stimulation of growth by calcium ions, and (2) inhibition of growth by some amino acids.
TABLE 1
Effect of various inorganic salts on the growth of meningococci 10 ml of medium incubated at 37 C in 50-ml Erlenmeyer flasks in a jar containing 3. Basal medium + calcium nitrate 1 mg per 10 ml.65 4. Basal medium + " " 3 mg per 10 ml.72 5. Basal medium + sodium nitrate 1 mg per 10 ml.100 6. Basal medium + " " 3 mg per 10 ml.100 7. Basal medium + " " 10 mg per 10 ml.100 8. Basal medium + ammonium nitrate 1 mg per 10 ml.100 9. Basal medium + " " 3 mg per 10 ml.100 10. Basal medium + calcium chloride 1 mg per 10 ml.77 11. Basal medium + " " 3 mg per 10 ml.69 12. Basal medium + strontium chloride 0.3 mg per 10 ml. Importance of calcium. Table 1 shows that when small inocula are used (10,000 to 50,000 cocci per ml of medium) no growth occurs in the Frantz medium. Addition of calcium chloride or calcium nitrate (10 mg per 100 ml medium) to the same medium, however, induces good growth (400 to 700 millions cocci per ml). Calcium could not be replaced by strontium. Magnesium was also necessary; in the presence of calcium chloride and the absence of magnesium sulfate, growth appeared after a prolonged lag period.
Growth inhibition by amino acids. Growth fluctuated considerably even in the calcium-containing medium. A re-examination of the role of various consti-tuents of the medium showed that cystine can be inhibitive to the growth, although a stimulant in minimal concentrations. The inhibitory effect of a given cystine concentration varies inversely with the size of the inoculum. We searched, therefore, for a substitute source of sulfur. Sodium thiosulfate was found to promote the growth in a cystine-free medium. The inhibitive effect of various amino acids was tested in the thiosulfate-containing medium. Table  2 shows that cystine as well as asparagine inhibits meningococci but that aspartate is not inhibitory. A smaller degree of inhibition is produced by glycine, tyrosine, and guanidine.
The inhibiting action of cystine and asparagine could be neutralized by the addition of serum. The mechanism of this antagonism was not studied further. The following medium was finally adopted. (1933) , and acetic acid by the method of Friedemann (1938) . Acetic acid was identified in the volatile fraction by the Lanthanum nitrate reaction and also by precipitation at neutral pH with silver nitrate. Pyruvic acid was determined by two methods: that of Clift and Cook (1932) , and that of Lu (1939) with a slight modification.
The metabolism experiments were conducted with the H-2353 strain. Metabolism in the absence of thiamine. A medium containing all the constituents enumerated above with the exception of glucose and thiamine was prepared. On the addition of gucose, lactate, or pyruvate good growth was obtained. The growth equalled that noted in the presence of thiamine.
In the absence of thiamine, glucose, lactate, and pyruvate were utilized with production of acetic acid. Acetic acid accumulated in an amount equivalent to 40 to 60 per cent and pyruvic acid in an amount equivalent to 10 to 30 per cent of the sugar decrease ( When lactate is substituted for glucose, acetic acid accumulates but no pyruvic acid is found, even in the absence of thiamine. We offer no explanation for this unexpected finding.
DISCUSSION
The experiments of Frantz (1942) and those we have reported show that the growth requirements of Neiseeria intracellula7is are simpler than is generally supposed. This organism can grow in a simple synthetic medium free of any growth factor. Addition of thiamine to the medium influences the metabolism but not the total growth. The important differences between the medium of Frantz and that described by us are the omission of inhibiting cystine and the addition of growth-stimulating calcium ions in our medium, which modifications allow growth even when small inocula are used.
The results reported suggest that the failure of growth of meningococci in plain broth and agar-media which are richer than our own in total nutrients-is due to the presence in these media of growth-inhibiting substances.
The mechanism of the calcium effect is not clear. 
